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ABSTRACT 



To dete-rmin^ r isons for the difficulties reading- 
commo nlT^ha ve with .-n.^^mory tisks, an invest igat ioij of 



di sab l ad boy,^ 

th^ use of category orgsin izi tioa in fr^^a r'^call of such' childr?n was 
undertaken. The performance of 45 -nine^- elevenryear- old normal and 
U5 reading (disabled *boy s was compared on ,\ free r?fCall task in which 
^^timulus items were arranged in fix^ii ord'-ir cor pr ^'sentaticn prior 

reca'll. Subsequently, sub iec t s ' - xp^ ri :faced one of three . 
'manipulations, all invalviag the active sorting of the materials. Two 
of thes<^ manipulations a*: tempted^ through instructions to affect the 
child's levelL of processing of items, while'^the third allowed the . 
child to sort freely in preparation for rac'alla Poor readers recalled 
fVwer litems and tended to •show less organization of recall, than 
normal children dur-ing th«^ bas-^l ine 'tr,ial. On the experimental trial, 
reca'M and category clustering were highsst for both groups following 
a. aanipulatlon design'ed to produce seiii<.vitic encoding arid " grouping of 
items, "and low'estwhen the childr^^n r^ . re q uired ,to focujs on the 
cplor .erf the , items. Tn t he . a'bsen'ce cf ins.t riictiors to. guide th^ 
nature ^f their sorting ' of iteiijs for study, the reading disabled 
childten failed .to organiz-^ or study as' ^Tfectively a«s normal readers 
(^id.' Ra.ther t fc^fi ' lacking th^^^^ "ibilvty to semantic r-^latipns as a 

strate.(J'7^/oc grouping i^-.-r^ms, the. reading disabled children had 
.dlfficuity in spont anc^busly .ge i:-^ la ti ng a-; effective grouping strategy 
t^ aid-*r6scall. (Author) . ' ^ . ' 
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^ Abstract 

Jhe use IqV ca^Leyory oryaiiiza Li on i'n free recall of reading disabled t^oyS'^ 
was investigated, in an attempt to do terinine^ reasons for the difficulties 

• such chi Idrea- commonly havg with meinory tasks. THe perforiDance of.9-to 11- ' 
"Aj/^ai^-old' narmal and reading disabled boys was compared on a baseline free 

recdlV^ task in which LMe stimulus itcMUS (colored pictures" of common objects) 
■ . were arranged in a fi xed order for presenta tion' and study f5rior to redall.* . ^ 
Subsequently, subjects experienced one of thr^oe manipulations, all involvinfj' 
the. active 'sorti ()(] of s ti mul us ma teri al s . Two of these attempted through 
instructions to affect the child's level of - processing^ of i tgms v/hi le the 
thipi allowed the child to sort freely in prejiaration" for reca 1 ] . Poor 
readers recalled less i terns and tended to sho^^ 1 ess" or'gani ;?a ti on of^recall 
than normals during the baseline trial. On the experimental trial', recall 
and c^etjoryl clustering^ ware highest for both groups following a manipulation^ 
design^^d to produc^e seitjant^ encoding 'ix\A grouping of items, ^nd lowest wHeh \. 
^the childron were requi red to f ocus on the color of the items.. In the ' . 
absence of i nstruictions to guide -the nature of their sorting of items for study, 
the readiqlg disabled children failed to organize or study as effective^ as' ..^ 
normal' readers did. Rather than lacking, the abijity to .us^ 'semantic re.latipns 

• as a^ stKiartegy for.-grouping items in recall, the rea^ding d'isabled had diffi- 
cul ty in spontaneously generating an ef fecti vo groupi ng strategy to ai/i , . ' . • ■ 

^• recal 1 . . ' . • ;V ■ 



Troe H^ocdll 'in Nornuil orid I'oor Kender^ 

2 " ' 

Free Rec'all in Normal and Pogf J 
• as a Function of Task Manipull 
Research in children's memory has re/entl> l^HH|ided to populations/of 
children showing developmental disabilit/es (Caliipio'^Hp-own, 1977; Torgeson, 
1975). In particular, investigators coicerneKl with describing problems ■:of ' /• 
learning' disabled children have come tcj focus on ineriiqry skills as an area -of 
potential deficit. The present study iompares. ru)niia /and poor readers' 




performance in free' recall tasks admin 



stercd under varying instructional 



conditions, in- order to learn- more abojjt the 'memory abilities, .and deficiencies 

of poor readers. . \, ' ' ' 

A "learning disability" is genera ly vfewed as' a retardation in the child' 
ability to demonstrate knowledge of^acidemic subject i.natter at a level' com- 
menajrate with his or her intellectual ability (Hallah-m 8. Kauffinah, 1976). A 
specific index commonly used to distinguish the,'' learning disabled child- is 
his or'her di^screpant level of reading iroficibncy. f hj s def i ni ti on- was used 
to characterize the group of chiTdren teJsted in the present study. • 

Interest in-womory dysfunctions of learning disabled children. has been 
sparked by a numbi^r of studies deinonstraiing difficulties _these_ chi Idr^n hayp ^ 
with a variety of; vert5al memory tasks {Ut^'^ Keutsch, 1967; Kluever, 1971; ' 
Ring. 1975; Senf ^ Freundl, Note 1).. A memory deftcit^may be interprete'd in 

- ■ . . . ' ■ 4 

at least two ways: some investigators (e.g., Freston & Drew, "1974; Parker, 
Freston, & Drew, 1975) have implied that learn*ing disabled chi ldr\ suffer 
structural deficiencies that contribute to pervasive and persistent lacks > ' 
in memory skill'. On the other hand, Torgeson (1975) and others have proposed 
that learning disabled children perform poorly on memory .tasks bigcaus^^ 



• ' \ ' Troh- •Rec<in« in Normal and Poor Readers 

<^ ■ • - , . . 

XfreiVvinabilrty or lack of i licl i fuitioo bo develop .-and use efficiorvt mnemonic 

' r : ' ^ ' ' <v 

• Strategie§/ ■ Brown (1974) has niadL\,a simi lar . argument in regard "to memory 

* ' . • ■ 

ta§=)c ^perfprinance of mentally retarded chiTdren. Sfie hes further suggested ^ 

ttiat such children c^^n use strategies effecti vely when given 'explici t and 

• * . >i 

appropriate training. in their use. . • ' ^ ^ 

■ -\ ' • 

Evidence for the absence • oV^ ineffective use of ninemonic strategies in 
poor readers has been obtained for the use o,f verbal rehearsal in seriaT recall 
tasks (Bauer,^ 1977; Torgeson & Gol^dmaji, 1977) Research on organizational 
strategies employed by reading, disabled children in free recall is stfll 
somewhat limited. A number of studies have demonstrated that these children re- 
member less Hems in a free recal^U.task than do children who have demonstrated 
average or above-average reading skills (Freston.X Drew, 1974; Parker, et al., 

M975; Torgeson, 197/; l^ong, Wong, & Foth", 1977). Di f ferences ^the use of 
strategies that might account for recall deficits ^ire slill sprnvih^t elusive." 
For example, Wong, et al. (1977) found that poor readers 'shovprf less category 

^clus'tering in (jfcall than normal readers did, but Torgeson' (1977^) did not^ 
findjsuch a difference, Although he -did find that poor .readers showed less 
semahtiCiigrou[^ing of items during a study period preceding recall than di^d ^- t' 

•normal readers of the same a^e level . In both-of .these studies, reading 
disalpled children verbalised aboyt the items less, than normals did while 
studying in pr?i3|3aration for recall.', Torgeson also found that poor readers ' ' 
showc^d much more "distracted" behavior than normals.- Thus, differences in 

0 

^eca^l performance 'of good and poor readers nidj^,^be due to deficiencies in the i 
use of effective organizatioha.f ''strategies , or may simply be *due to the in- 
ability of the reading disabled to concentrate, o>ffecti vely on the task.- 



Free Recall in Normal and Poor Readers 



Both Torgeson (197U 'and Worig, et al ( 1977) used exporimental manipuVa- 
b'onS' -in efforts to imiScove the .recall performance of poor readers Torgeson 
fduritl' t^]a^, with a s'trong set of i r>structi^ons about- the use ,oT, category organ- 
';izatioD'-in study and recall, readi ng-d1 sabieri'chi Idrjjn' s free recall perform- 



ance increased- more than that of tlie normal read^s testecf, so that tlie two 
A^rmjps became very similar in recall performance. .Wong, et al,, on the other 
'•hanciv using a between-subjecls des-ign to evaluate the effect af a catj^gory* 
cuing procedure, found. that although both reading-impair'ed and normal children 
profited by the mani puliation , the relative superior! ty. of normal readers' 
recall >as maintained. Differences in the degree to which the experimental 
manipulations programmed the chi Id' s^beliavior may account for these differ-' 
ential nesul-ts, sin'ce Torgeson was much more directive than Wojng , et al.«, 
in requiring the child to engage in certain study behaviors and to produce 
a clustered recall. A question of interest in tlie present study was the 
relative impact of experimental manipulations on reading disabled and norma] 
chiVdren. * ' t , ^ . 

'Given* that task manipulations can improve the amount recalled by reading 
' impaired children, as both Torgeson (1977) and Wong, et al . (1977) have 
demonstrated, what mediating behaviors have been changed? . Both Torgeson ahd"^ 
Wong, et al. attribute, the improved recall of their read ing^jii-s^b led groups'* 
to the increased used of organization prompted Jjy^-ttrgexperimental manipula^tion. 
However, although Wong, 'et al. found gr;^er use of recall organization wi th , 
cuing instr'uctionSv thi s ,did "not occyjr i n .a consistefit fashion for the severa^V 
conditions involved in the study/^uggesti ng only a limited relationship 



between ttie use of category ><!>rf5 tori ng and recall scores. ^, In Torgeson' s 
research, observations of the children's study behaviors during the experimental 
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* . * * • 

'trial .Showed that the manipulation changed the reading disabled children*s 

study behavior^ as well as tfieir rpcall clusteri/u). The mo^t notable change 

was a decipeas^'in the amount of tin)e they spent distracted (rom the task. 

Wong, et al. did not find differences in the(;study behaviors of children in 

their instructed conditions, but they obs,erved only a few such behaviors-, 

not ^Mcludin^ th^e category "distracted", thu5 leaving somev/ha t indefinite the 

'issue of'what ch^ betiaviors are affectecj/ Training desi/jned;to increase 

the clHld's.use of organization in study and recall niay'affect other 

more general task strategie^ th^a org^ii zation^, in particular , .attep^t^on 

to the task, motivation, etc. Training studies done with reading disabled 

children have thus far not separated the effects of increased organi ;ia tion 



of items froii||the effects of i-ncreased '.task involvement. Both of -these 
might contribute to the increased recall that has been, reported as a result 
of training. " ^ ' , ' 

.The present study attempted to» separate the nianipuJation of use of. 
semantic organization in study and recall from the influence of the amount of 
structure the task provides for tfie child's betiavior during' preparati on for 
recall. I?i^all conditions, children first received a baseline trial to 
evaluate their initial recall performance, On a second trial, three coQdi- , 

■ tions were employed with equal numbers of reading disabled and normal children. 
Two of the conditions attempted to vary the "level of processing"' Qf Hems 

. (Craik & Lockhart, 19^2). Following a method originated by Murphy and Brown » 
(1975), children, in one condi tion were requi^red to categorize stimulus items 
on the basis of semantic similarity prior to study for recall ^Semantic, 
condition). In a second condition, children grouped the items on the basis 
of color (ignoring semantic relationships between items) prior to study for 

'.\g£4ll (Formal condition). Murphy ahd Brown ( 1975]f used these i^G'^fonditjons ^ 
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/ 

to vary 'the level of^processing of items, with color sorting intended to 
produce a re.la^ vely superf i<i al level of proc^^ssin^, while the sonidntic 
condi'tion -should produce a deeper level. I f\ as su(j(jest^ fey Craik and 
Ldckhart (197^, thi^a^gmory trace depends on the qual i ta ti ve. nature tlie 
perceptual analysis carded out on the stimulus, the Semantic condition 
should produce l^etter retail ^han the Formal condition. More importantly, 
if reading' disabled children fail to demonstrate orga^pi za tion in recall as' 
much as normal children due to a deficiency in, the ability to generate 
effective organizational, strategies, the Sei.uantic condition should produce 
superior recall in those subjects by inducing them to organi.ze items by ^ 
category in recaH*. Whet^ier the manipulation would be more ,^ef fee ti ve for 
thesi? children thaw for normal readers was also a question. of interest, in. 
light of the |ii ffere'ntial f jndi ngs of -Torgeson and W(3ng, et al,, described 
'above. The formal condition was expected to decrease recall relative ^ 
baseline for normal readers py directing their attention away from semantj^ . 
features and toward l^ss helpful perceptual features of the items. 'v^WheUler 
-it would decrease recall and ! organizati or among the reading disabled wau-ld 
^depend on the ex'tent to which they spontaneously employed organization in 
'the baseline condition; sinc^ previous studies sugges*t that they would be 
low in spontaneous organization, th4,s condition was^'expected to have littl^^ 
effect on their recall perfO!^inance. as compared with baseline. 

In a third condition, the Free Sort condition, children were instructed 
on their second trial to grodp the items into sets in any manner they chose 
that would be helpful for recall. Here, the level of processing and degree 
' of oVqanization of items for study were undJr t\w control of th^Schild. 
Arrangement of items far study wa^^- not dire^-ted by instructions to tlie ^.cKiie 
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" -extent as in the^.oUier two conditions. This condition was used to assess' 
the child's spontaneous approach to the'sorting-study-rocall task. It is • 
similar to Torgeson's (1977) J)aSel ine condition and to Wong et al.*s ( 1977) 
' -no cue/timed condition. In line with their findings, v/e expected that 
reading disabled children would reca^ll less well thaVi normal children in 
this condition. Whether their lower recall would be attributable to the 
lesser use of organization in study and during^ocall was a question of 
ma^r interest. " . 

The present sfudy employed only male children as subjects, becjuse of 
practi(;a] problems involved in locati ng suf f i ci^ont nunibers of- readjnc) 
di sable^ 'female children in th-e school system. As learning disabi lijties 
are estimated to ^cur frofti three to ten times more frequently in boys than 
in girls (Bentzen, 1963*,' Owen, Adams, Forrest, Stolz, & FistKjr, 19-71), the 

% results of the study should be genera 1 i zable to a substantial portion of 
Ifie reading disabled 'population. 



r 



•"Free Recall 4n Normal dnd Poor .Readers 

i , - ; 

Method - * " 

Subjects ■ 

Ninety boys. 9 to IT years of age, all 4tll*i Stn.'or 6th graders enrolled 

io public schools in 'a large Southern cit^ were' selec'ted to participate 'in 

the study. Forty-five of these were learning disabled children who were rc-' 

ceiving s-pecial assistance in resource rooms aVtheir*schools. Each had been 

identifie.d through the school system's fo-niial psychological and educational 

' ' • >-V. 

assessments as having a learning disability/ More specifically, these boys 
showed TeadTn^^ctiieveton L test scores^n the word recorjnitiun'section o-f 
the Wide Range Achievement Test (Jas'tak. Bijou, & Jastak, 1965) that averaged 
4.4 grades^ below actual grade placement. They had 'obtain.ed intelligence 
test scores within the normal range on the Full Scale of the Wechsler. Intel 1 - 
jgence Scale for Children-Revised (Wechsler. 1974).. Children wi th prinwri ly - 



sensory or em<^onal probleins were excliided from the sample. The means, 
standard^ devtations . and ranges fop reading grade-level, IQ. and chronological 

of the reading disabled group were as follows: For reading grade level. 
,X=1.&1 SD=. 72.. range =1.0 - 3.7. For IQ.'X=93.06. SD=7.3. range = 85-120, 
'For* chronologW^ age, Y="l26.4, SD-8.17. range =110-143/ 

• As controT|, forty- fi ve nuniial readers were randomly selecteil_from the" 
regular el emen.tar?y school classes attended by the reading disabled boys. They 
were matched witti the latter in age., grade level, race, and socioeconomic 
background. The mean chronological age for the normal group was 126.9 months 
(SD=9.0; range =110-140). fhe control subjects , had no record' of aqademic or 
adjustnient problems and, according to school records, were reading at or 
above grade level. No information on intelligence test scores was, avai lable 
for these chi Idren.' ^ 

Fi f teen members of the readirrg disabled' group were randomly assjoned to 
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each experimental condition; each matched normal -reader was* then automatically 

assigned to th,c same condition as the rcadiny disablc»d child with whom he 
« 

«was pai red. * . . 

Materials ^ - ^ ' 

r ' ' ' 

Items for the two^r^call trials consisted , of 50 2 x 2 in. (5.1 )j 5 J cm) 

line-drawings of conunon objects belonging to ten conceptual categories. The 

-^^rawings were mounted on cardboard and covered by a sheet of colored plastic 

XLZ-Slide Report Covers) to produce items of^five different colors. Color and . 

Goncep'tual categc^ memberships were orthogonal , so that each of the five items 

representing a single category . appeared on a different-colored', card. Three 

sets of items were constructed, and used in a random, fashi on with different 

subjects, so that pairings of colors with particular sets of categories varied 

across subjects. The categories were Food, Winter Clothes, Vehicles, Animals,' - 

Furniture, Toys, School-related Tool s, Eati ng Utensi 1 s , Personal Grooming Items, 

^and Sporting Goods, Pretesting of the stimuli with 15 second-graders indicated 

that all items were easy to label and were familiar to the children, since all 

were aMe to give an appropriate name for each^item.' 

Sets, of cue cards were constructed to guide the children's -grouping of 

items according to the procedure described below. For the Semantic condition, 

there were ten cards, each 8 x 10 in. (20.3 x'25.4 cm), representi ng, a grocery 

store, stormy weather, a road, a 200, a house, a playground, a cl(assroom, a 

dinner table, a bathroom, and a stadium. For the Formal condition, blank cue 



cards of the same riie were colored blue, yellow, gold, green, and red. For 
-the Free Sort condition, five blank white cards, the '->ame size \s those used 
in the other conditions, were prepared. 
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Procedure- ^ 

' Children were tested individually by a foiitalG experimenter in rooms at 
-the s'chools. Aft^?r- attempting fo iiiAko tjie child feeL-at. east^, the expwrimenter 
jnvited him to play a iDcnwry game. All subjects received the same instruction^ 
on the baseline trial. Twenty-five Items were placed face down orj the tabl,e 
in an irregular circular arrangement, with no item adjacent to another of 
the same category or coloif'. In an attempt to avoid list effects, each child- 
recefved a randomly selected set of five cate^jories' (each containin'g five items) 
on this trial. His second trial was later given using the items from the five 
remaining conceptual categories and cue .cards appropriate to the interns and 
condition. For the base Vine trial, the experimenter asked the chiljd to name 
each picture as .it was presented. The child was thenjg.i#ven two minutes to 
study the items for recall. During this t i me study bghavi^ps were r-ecorded 
according to ttie procedure' dDscri bod below^J^T' the_.€hi Ic/ indicated that he 
was ready to recall before the two-minute period e laps eil, 'lie was told to con- 
tinue to study, and the time at which he made" the request was recorded. 
After two minutes, the items were covered and the childMvas asked to recall the 
items. Recall continued for two. minutes or until th^ child appeared to have 
been distracted for a period of ' 30 secon(is. Items recalled aQ^^ the order gf 
reizTari, were recorded, » . . ' ' 

y 

^Aft'er a brief interval durirfg which the experimenter engaged in casual 
conversation with child, a second trial Wiis given, in whi'ch o^ieof the 
three experimental condi tions_was presented. For the Semantic condition, ttie 
child was presented with five cue cards appropriate to the items to be presented 
on that trial. He was asked to lal)el each of these, and then was instructed to 
label each of the 1^ items as they were presented, and to sort them into sets 
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.that belonged with each of the cue carjjs. The Experimenter aided the child 

as necessary and recorded his sorting tinie. If the'child twd hot finished 

' - • * ^' • ' 

sodrting after three minutes, the 'experjmbnter gave direct instructions for 

.\ ' ^"^ , • ' ^ * 

category grouping..' (This was necessary .only for one reading-impa'i red child.') " 

Then the experimenter asked the child to study the sorted \tems for recall. 

Study arTd recaTl measures were obtained in the same fashit)n as i n the ftrst • 

trial \ ' ' ^ ' : ' ' ' 

''^ ^or the Formal condition, 'the child was presented with, the five colored 

' ' -1 . " ^ . 

cue cards together with the appropriate items. Following the same procedure j 
as in the Semantic, condi tion, the chiTd* was asked to name the colors of the 

•cards, and then to name each item and sort it by color using the cue cards. 
None of the children needed assistance to sor't correctly. Inst/'uctions for 
the two-minute study per^iod and for recall were the same as for the Semaatic 
condition; study and recall measures w^ere obtained. 

In the Free Sort condition, the test items Were presented together with 
the five blank white cue cards. The experimenter pointed out the five cue 
cards, asked the child to label each item, an^d then instructed the.child^as 
follows: "Now, I want yiou to remember these pictures. You put them in these, 
'frames'' any way you want to, any v^y that will help you to remember them." 
Parts of these ins4:ructions had to repeated for three reading disabled children. 
The experimenter recorded the grouping patterns used by the child and the' time 

"taken to sort. A threo-minute tinie limit was used for sorting even if the 
child had not completed his^ item grouping (as was tho case for one normal y 
reader and one poor reader). Instructions for study and recall were the same ^ 

.as in t-he Semantic and Formal, conditions, and data were recorded in the same 
fashion. 

*''%i4€hecklist adapted from Moely , 'OUon , Halwes, and Flavell (1969) was 
used to. record subjects \ study behaviors durin/] the stiniulus-viewing period. 

• 13 
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"^The study behaviors recorded in each lO-sec- interval were a) looking : follov/^i^ 
: the stimulus array wi tli eye iiiovciucmiLS ; b) touch ing: ,any manual tiandliny oT the 
pidtures:. c") counting : counting verbally or- on one's fingers; d) verbalizing :, 
naming the pictured as/evidenced by^' muttering, whispering, or tlearly dis- 
cernible 1 ip mov^ecrxs ; e) sel f -tesfi ng : looking away from the picture ajrray ' 
or closing the eyes while attempting to repeat the items;. (ind f) d istracted; >^ 
.off-task behavior characterized by aimlessly looking around or investigating- 
incidental aspects of the environment. During g^ch of the twelve 10 -s'econd 
intervals, only one of the six categories could bo scored, fropresentin(^ the 
predominant behavior during ttiat interval. Lach category thus* could yi'eld 
scores ranging from 0 to 12.. Reliabilities for the looRing , touchi ng , sel f- . 
testing , and distrac ted categories were obt'^iined by compa')^ing the ratings of 
two raters on twelve subjects. The rljli abi 1 i ties of the'raters were ^83, 
..83, ,86, and .8^ for these four categori es , Vespecti yely . Th^ categories' 
counting and verbal i zing occurred too i nf re'quently in this group of children ' 
for a reliability estimate to be obtained, artd'these categories w/!;;e^therefore - 
omi tted, from analyses repor-ted^bel ow . , ^ 
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Scares w^re pbtained foF the^amounl recalled and* for r^cal 1 organi zation. 
The measure of recall organization was the Ratio of Repetition (RR) (Bousfield, 
1953), which lias been evaluated favorably by Frendor and Doubi let '( 1974) / 
Various measures of the ctnld's behavior during sortTn^ and- s tudy for'recaVl 
we^re alsd^obtained. Unless otherwise indicated^analyses of vaV>an(2e performed 
6n each measure'^included Groups (trorinal and poor readers) and Conditions 
(Semantic, Formal- and Free Sort) as between-subjects variables and Trials 
(baseline and ex4>ervnental ) as a repeated measure. . \ 
It^m Recall ' ^ / . ^ . y ' , ' ' 

Reading disabled and normal children di f fered sagni f i cantly in total 
amount recalled, £( 1 i84) = 8. 2^, OI, w.i th normal toreadors remembering more 
items (Mean acros^s both trials =13.56) than did the readi^ng disabled (X= \ 
'^1.92). A one-way analysis of variance of baseline recall scored indicated* 
^a significant difference between the normal and poor readers, F(l ,88) = 5,82, 
g^.<.D2.. Means and standard de\Aiations for amount recalled are shown in 
Table 1. , . 



Insert Table 1 about here 

/ • ' ; . 

The analysis of variance of .amount recalled also yielded a significant 

interaction of Coffdi tions by. Trials , F(.2,84) = 18'.25, ^^,QQ] , reflecting a 

■ * • " ■ , 

-.differential effect of Conditions, such that recall on the experimental trial 

in the SejDantic and Free Sort conditions was notably increased over the base-' 

Tine level, while in the Formal condition, little change from baseline was 

shown. Thus^, the. nature of the encoding task affected recall, as expected, 

yielding difference's between the Semantic^ and Formal conditions. A significaiht 
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main effect of Conditions, F(2;84)=4.54-, p_<.oe , is qualified by the inter- 
action. " . i 

/ Although the normal group consistently rocafl 1 cd more i te'ms ^than' the 
read>ng^disab1ed^ no signific.ant interaction* of' ei ther Groups by Conditions ^ 
on Groups by -Condi ti'ons by Trials was^ obtained. Thus, U appears that the 
poor readers' reaction to the experimental manipulation was not quantita- 
tively di ffe.rBnt form that of-the normal readers in reg^ard^to amount recal 1 ed. 
As^^ indicated in Table 1, however, the Semantic' condi ti on v/as effective iM , 
bringing the recall* of the reading disabled up teethe same'.level as tha-t of • 
the normal boys, which was not the case in the other twO conditions. 
Recall Organization * ■ ' , 

The analysis of'vaj^iance of RR scores yielded^a si gnif icant^interaction 
0^- Groups by Conditions 6y, Trials, F(2,84)=3.57, g^<.05. -The main effects, 
. )f Conditions, F(2,84)=13.63, e^<.001. and Trials, F(l ,84)=66.33, £<.00l, 
and the i n'teracti on. of Conditions by Trials, £(2 ,84) =16 .05 , 2.<-001, were 
also significant. Thfe 'three-way int-eraction was further analyzed by examin- 
ingisimple effects for ^ach condi tion, Ijsing, in each case, an analysis of^ 
variance of Groups by Trials. In the Semantic condition, the analysis 
yielded a significant effect of Trials, F(l ,28) = 61 .36, 4^.001, reflecting 
V an'. increase in clustering with semantic organization instructions for both 
normal >and reading ^disabled children. As was the case for recall scores, 
the effect of the Semanti C condi ti on was to bring the reading disabled' to 
approximately the S(inie level of functioning as the nomal children, altfiough 
the. statistical test does njot indicate a greater effect of this condi ti on' -on 
their organization v^.cores than on those of thn normal readers, In'^fhe Farmal 

condition, no signi ficant ^group difference. or charvge over tr^aU-^was found'; 

• ■■ 



'. ' I roe kecfill in N(jrm<il and Poor fleaders 

neitheV. group Jl/as notnbly -impaired or aided l)y the n?qiiired use of color 
'yroupihg, I5^ the Free-Sort condit/on^ a significant interaction of Groups,:, 
by Trials. was qbtained', F(l ,28)=4.9^ , £»<.05, as well as a significant* - " * 
effect of Triads, F(l ,28)=39.18, p^^,001. As shown in Table 2,' normal, 
readers improved nfdre from the baseline 'to tlie experi nientp^ tri^aV in 4.heir 
u5e of qrganization than p(5or readers did. The three-vyay i nter'act^rsbj then, 
appears to' ref legt ^group differences in organization used, in the Free Sort 



" "'"^'^ -Insert Table 2 about here > . ^\ 

conditi-on. When the child's grouping of items was controlled by the experi- 
menter (in the Semantic and Formal conditions), no differences appeared 

between hormal and poor- readers in the ef fecti v,eness of the experimental 

>. ^ • 

manipulation,. ^ ' . - ' 

If spontaneous use of org.mization is a problem^ >for rea*"di ng' di sabled 

& .. ^ ' 

children, as the finding for the Free Sort condi'tion suggests, baseline 

• ." ' ^ - , ■ > f 

clustering -might show a group di ffefence in organization as wel Iv,^ A one- 
way analysis of variance performed on baseline RR scores 'sliowed a tendency 
for lower scores--' a^iiong the read-ing disabled than in the nornial readers, F 
(1 ,88)=2.,34, p =.12.. Correlations between RR and recall in-the basr'eline , 
period were ,07 (ns) for the reading disabled and .28 (p=,03) for the nonna.l 
readers. Thus*, "the poor*readers tended to show less spontaneous use of 
category organization than normals did, and sliowed a leaser relationship 
between such organization and amount recalled. _ • ' ' ' - 

^ An additional analyses was performed on the recalls of children in the 
'Free Sort condftJon. Since subjects in this condition created their own , 
grouping of the items during sorting, ;"thei r ute of some systematic but ' ' j 
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idiosyncratic organizing system might not be reflected in' RR. scores-. There- 
fore, idiosyncratic clustBring scores were bbtained for. the ordering of recall 
by each child' in this condition. Ictiosyncratic recall organization refers to 

the child's use of his study period group"! ng as a way of ordering recall, 

» " > 

re^gardless of the i tenis' conceptual relations. Thus, if a child ^grted 

^> ' - ' ■ > ' ' 

"elephant" "chai r" together, ev6n though tViese items do not ^llare a categorfy, 
relationship^ he would be scored as u^ihg idiosyncratic orga'n/zation for th^ . - 
same items appearing as- a set in his recall. RR scores/ for jdiosyngratic* , 
organization were obtained for r&calls made by children in the Free-Sort 
conditton on the experimental trial. These were subVected to a one-way/ 
analysis of variance to test for group differences. The analysis showed • 
that normal readers used their own organization in regall (X=.49) to a' 
greater extent thaw the readi n^ disabled did (Y=.31), F(1 ,20) = 4.53i £^.^05. - 
Thus, reading disabled children wore less able than noVmals to use either* .J - 
category or idiosyncratic- organization of items to order recall when th.e 
task required, thai Ihey spontanebuslyA^enerate Jtheir own system for grouping 
the items. Whert instructions provided them^wvth a proc(^dure for Category 
grouping, the readingAd>;sabled were well able to use sentantic organizafton 
i n recal 1 . , . . 

Study Behaviors \ . ' . ^ 

— ■ ^ ^ • 



.Behaviors, observed duriri*^ the study ()eriod were examined in order to 

determine whether poor readers were" approaching the memcfry task in a different 

way than normalSi and whether the three conditions indliced observably di fferent 

' ■ / 

'Study behaviors, 

*• 

Fjrst, the^amuunt^of time taken to sort i^ems on the experimental trial 
was examined, using an analysis of va^riance that included Groups and conditions 
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as between-subjccts Variafi'les.- A main' effect of Conditions, £(2,84)=36.2, 
^ <:001 , reflects the lesserHirtie requi red to sort in the Formal condition 
C5r=58.1 ,sec\) thciti in either the Senwntic (X-128.&) or Free Sort ()0=120 J ) 
conditions. In lif^ht of di f ferof^ces inVccnll for the three condi ti ons , 
described above,' this finding suggests Lha( there might be a relationslnp 
between the time' taki^n to sort items and th^ amount recalled or orga^i zatiorr 
In or*der to determi ne -the iaf>uence of time taken to sort, independ- ^ 

(^ntly of type of processnng% carrda ti ons 't)etvyWn sorting timc\ on the ong 

' a * ■ 

hand, and either rocalT or clustering scores,' on the other, were obtained 

for children in each condition. For the Semantic condition, time to sort ' 

correlated .05 with the number of. items recaMed and -.-13 with clustering.^ 

'For. the Formal l£^ndition, correlation?, were -,05 and -.14. In the Free 
Sort condition, correlations were--. 1^4 and ,11. None'of these correlation 
coefficients is statistical ly signi ficant^ and several show an inverse 
relationship between time and icecall indices. -Thus, using more time to 
group iteins did not significantly increase either' the amount, recalled or 
the^ extent to whicli items were organized for recal 1 , "accordi ng to within- 

^condjtion comparisons. Differences bet\^een conditions in time to sort 
apparently reflect the difficulty of the sorting task children were required " 
to carry out. 'The analysis Yailed to shown differences between normal 
and poor readers in the time taken to sort items 'for recall in any of the 

.conditions. 

Next,, the kind of behaviors showfi during "the two-minl^e study period 
precedimj recall were examined. An analysis of variance was^performed on 
the sQores ^for tt^e latency until the subject said h^^vjas ready tio recall , 
including Groups and Conditions as between-subjects variables, iind Trials 
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as wi thin-subj/^cts variable, /y significant effect of Trials, F( 1 ,84) = 1 8.31 , 

i — . / ' • ^ * 

y £^.001, indicated that subjects used more of, the stuxJy period to* pre>pare 

for recall on the'experimenta/ , trial than they had in the baseline trial. V ' 



A main effect of Groups was' c/lniost signv,ficant, F( 1 ,84) = 3r84, p=.05, re- 
flecking the tendency for' reading disabled ctn'ldren tp spend les?tin)0 . 
studying. beforeMnditating xheir readiness to rocalf than normal reader^s did. 
./ Scores for the 'number /of intervals during/the study perio^d in which 

s ' ' / ' 

^ the chi Id showed dis tractefd betiavior were subjected to an analysis of vrfriaQce 
including Groups ari J^onm tiuns as between-<^ubjccts Variables i and Trials 

a wi thin-subjects var/able. A threeA-yay interaction of these variables 
\ms obtained, F(2,84) = 3/l4, p^i,.O^y as well as interactions of Groups .by ^ 
Conditions, Ft2,84) = 5.55, <.01, and Groups by Trials, F( 1 ,84)=8.9Q, p^<::.01. 



Insert Table 3 about here 



Mean scores are shqwn in Table 3. Tlie three-way interaction was further 
analyzed by examining simple effects for conditions, using analyses, of 
variance involving Groups and Trials as va»;iables on scores obtained by 
children in each condition. For the Semantic condition",- no significant 
effects of Groups or Triads were found, with chil((ren generally showingj^^. ~ 
low level of distraction. In the formal 'condition, an i nteraction of Groups 



I by Tria.Ts, £(1 ,28) = 9.20, £^<.01, reflectSs a decrease i n- di straction. >by 
normal readers on the experimctit'al trial relative to baseline, ar{d little 

' ■■ - ' -7 ' 

change over trials for tlie readying disabled. As indi canted in Table 3, the . 
reading disabted 'children showed little distraction' fn eitheKth^ Semantic 
or Fomial conditions. For the/Fr^;e Sort conditio^ a significant interaction 
of Groups by Trials, £{1 ,28)^4.60, \ <. 0^5, "^s due^to^an increase in dis- o 
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^traction among reading disabl erf children on the experimental^ trial, while 

normal readers' showed little change from basel^'inQv.'.Jhrs an^alysis also , . 

c. . 'I ■ ■ . 

.yielded a significant effect of Group, F(l ,28) = ?. 33, £<..05. It^appears . 

that the -reading disabled were less able th3n normals JLo direct their 

attention' to the stimuli during study fejme only in the Free Sort ^;ondition. 

The three other study behaviors yielded *less interesting findings. . / 

Self-Testing o^currecj irTf r^quently, as iVidicated in Tab\e 3, but showed a 

- signi f i.cant ,incred«se ov^r Trials, r( 1 ,84) = 7 . 33, p i^l.ot , as .well as .an jnter- 

•action of GrQi^ps by Condi tions- by Tri als , F(2 ,84)=3.2,- ]><JD5p The inter-^ 

action reflects- the highest use of self- testi ng.^ among."the reading disabled 

children on the experimental trial in the Semantic condition.^ Looking at 

s timuhfs^i tems showed a decrease over^ Trials, F^( 1 ,04) = 1 1 . 10, g_<..01, from 

a^Jki^an of 10.71 on the baseline trial to a niean of .9.36 on the' experimental 

trial. Touching o f stimulus items showed a low frequency of occurrence 

(X=^?6) and no differences between groups or conditions or across trials^/ 

* ■' 
' Finally, sorts of tfie items produced by the normal and poor readers in 

the Free Sort condition were scored for the use of category organization, 

using the RR index. This measure was used to indicate the extent to which 

th^children used, ca teyory relations between items as a basis for grouping, 

A one-way d:nalysis of variance of these scores showed a significant difference 

between reading disabled and nonna^l boys, F(l ,28)=7.48, p<.pi*. Category 

orgaaizatijon was less often emi)lo|e'd as a way of grouping items by the ' 

\. , ^ J? ■ _ ■ " ' 

reading disabled (X-.31) than by the normal readers ("X-.53). \ . 
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Di scussi on 



A 



basic questHon in'-th^^.es^U i nvestigation was the extent to whi^> ■ 
reading di sabl^^i^Mldren y?oj^ spontane,Qulsy use organization for re.call 
relative to. hormal pfiiteire'h,; Results for the. baseline trial indic|ted that • 
the reading- disabled recalled fewer Uems than noyal readers did,. JThi.s may 
btf attributed, in part to a lessor tenllency to or^ganize, .sjn^ the poor, Tea dors 
tended to havfr^ lower RP stores on this trial ttian normals^'^d . However,, • >ack 
■qf prrganization .'cannot entirely account for the reading, drsa bled children'? 
recall deficit, since 'the group difference was not largo. The lower corre- 
lation betweeo RR and aniount> recalled for the reading disabled than for normal 
during baseline may reflect a lack, of understandi ng of the use of ^rgani za tion 
as a strategy for recall. Althougli the reading disabled did not show n^ere 
distracted behavior ttian normals durin(j the baseline trioal , their tendency 
to report readiness to recall early in the study period suggest that they 
had some difficulty in understanding .the demands of the task, 

A related finding was the effect obtained ^nder the Free Sdrt condition, 
i.n which the children were required to impose their^ own or(^ani zation when 
. ?or tiTt^'^ ftyffl^ for recall. Severa-1 aspects of performance by th^e reading 
disabled suggest that they had difficulty in spontaneously developing a 

systematic approacli to the memory task in this relatively unstructured 

* % ■ ... 

situation. First, the poor readers did not use category clustering spontan-.- 

egusly in recall as -much as normal* thi Idren'di d; secondly, their use of " 

semantic grouping of items in preparation for« study was not as great as that 

shown i>y nornial readers; and third, they did not generates^ idiosyncratic - 

forin of organization to structure their s^udy and recall as much as normals 

did. Sit appears that reading disabled children, 



face difficulties when they , 
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\ ^ ^ ^ : ' ^ 

are required to nenerate their own strategies%to meet task requirements. Ex- ^ 

\ • • . ' * 

planations for tt\is fact could. be given either at a structural level, focusing 

\ ^ ^ ^ • ' , • 

cn^meriiory as a basic disability of these children, or at a behavioral level, 

emphasizing the cH-ild's failure* to generate sJLudy behaviocs appropriate to ^ 

thei tasj^)- Because! reading disabled children made good use of orjg/nization 

•Tor, later recall urader the condition that facilitated semantic grouping, "a 

behavioral explanation seems more appropriate. The^eadihg disabled subjects* 

performani:e in the Free Sort cohdiH^ is best understood in tenus of a failure 

to adapt productively to task' requi rements . Evitience from the study behavior 

measures suppor^ts this interpretation.- The* poor readers showed a higher >evel 

of distracted behavipr under this condition than in any other con.dl^tion. The 

unstructured se'tti ng i c-haracteri sti c of the Free Sort condition apparently was 



conducive to a decline in their task involvement. When faced wi th a task i n 
which they must actively structure^ -the situation, l^eading di sjbled ^chi Idren • 
may fail because they have not leanied to value individual, sustained, and 
organized effort directed toward. the specified goal of the task. Researchers p 
in the area of learning disabilities, whi 1^ re^ogni zi ng the possibi 1 i ty that 
specific deficits also exist, have begun to suggest that many of the performance 
deficits of , learning disabled children are caused by general factors (e.g., 
motivation, anxiety state, etc.) that affect their level of per/ormance in 
many different task settings (Torgeson, 1975). 

When children Were provided wi th^ an effective way to group items for 
study and recall (Semantic condition), the reading disabled were able to 
recall and organize their recalls a-p much as nx)rmal readers did. Me^ns ^for 
recall and clustering shown in Tables 1 and 2 were nearly identical for the 
normal -and poof readers in' this condition, although the two groups did not^ 
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show a statistically significant differential increase in these indices as a 
function of semar^ic processing instructions. Thus, the poor readej^V/ 
difffculty witho/he fnee recall ta^k appears to reflect a "productioa^d.efici- 
encyV(Moely, 1977) f or^ the use. of semantic organi za t;ion as a mnemonit: sjtrategy. 

The contrasting efjfects of the Seniantic and porniarl condi^tiOns on perform- 
ance of the reading disabled provide strong evidence for the importance of 
category orgafiization as a strategy affecting recall, these two cQnditions^ 



were, very simi laV i.n ' task demdnds--i terns were to be sorted in speci fied w^ys, 
then studied for two minutes prior to recall, etc., and the study behaviors 
shown in the two conditions were also very similar. No differences appeared- 
in time spent distracted, loqking at or touching items, or *self-tes ting. 
Also,' the amount of time tfiat elapsed unfi 1 the chi^ld indicated ttiat ho w^s' 
ready to recall did not 'differ for these twq conditions. Children in the ^" 
Formal condition did take consi dt^rably less'tinoe to soK the items than. those 
in the Seiiiantic condition did,^id it was suggested that timc^ per se, rather-^ 
than the kind of i tem".proces.^ia9^-j:eqi^^ in the two ta3^ks , mi ght. have affeclfed 
recall. "However, wi thin-group correlations of the araunt of time taken to 
sort and recall measures were consistently non-si gi fi cant, justifying an 
argument against sorting time as the important variable differentiating the 
conditions^ Thus, no obvious differences in behavior that might refl.ecj^ 
the child's motivation, task involvement, or concentration during study were 
found between the Semantic and formal conditions. The effects produced seem • 
attributable only to the different kind of i'tem processing required In the ^ 
two condi tioj:is . 

The Formal condition did not have the expected effect on normal child'ren 
of lowerfng recall by decreasing the use bf category orgafii zati on ; In fact., 
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. t^ecall was identical for normal childreaVn this condition on baseline and 
experimental'^txials , and their use of o^'ai/izati on decreai>cd only^very 
^sli^htly^ This may be due to their rath^ low use of category oy^gani zation 

, on the bas^pl-ine trial. The finding that all children took T^w^r before 

^ ' / 

* ^reporting readiness to recall oh the experimental trial than they had on 

■• ■ ■ ■ \ 

-the b-aseline trial suggests that none of the groups tvas initially very 

. . • ' ' ' ' ^ ^ ' 

sophistoca ted about the derfiands of the-. recall task. Since the normal rea^iers* 

initial, use of 'organization was not high, ^he .Formal condi tion evoked little * 

change. ' ^ ' . » > 

"^re. appears to be good reason to continue investigation of the use of 

.( , ' ■ - , 

strategies* for- infonnatioR storage and retrieval as an explanation for some ^ 
of the difficulties of the reading disabled child. In the present study, 
manner in which the; ta^k 'was presented arfected the use of memory capa- 
' ' bilities by. poor readers Struc tural .factors related to memory impairment 
, did not Appear to .exist , ^t least for this kind of memory task, since poor v 

if ' ' - - . ^ . • . . 

^readerjS' t^ecall wa^5? notably improved by a mani]fulation that guided their 

use^of category organization i;ff' study and recall. An important challenge 

''for -education- becomeis tha,^ of fi'iding effective ways tq engage the abilities- 

thart the readrng disabled c+iild-has. The poor readers^ study behavior in 

\ 

. the classroom, ^s well as\in st,ructured task setting^ like that used here, 
may need "to be fir^iily guided and supported by external' sources in order to . 
be effectfvfe. 

/ 
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